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Applicants herewith submit an amendment and substitute specification in 
the above-referenced PCT application, and respectfully request entry of same 
prior to examination in the United States National Examination Stage. 



IN THE SPECIFICATION 



Cancel the specification as filed, and insert therefore the substitute 
specification provided herewith. 
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IN THE CLAIMS 

Cancel claims 1 - 9 as filed, and insert therefore new claims 10 - 19 as 
follows: 

- - What is claimed is: 

10. A method for reversion of a fault in active peripheral assemblies of 
a communications system switching device, wherein at least one signaled 
communications link is switched via the active peripheral assemblies and 
connection data for the communications link is stored in the active peripheral 
assemblies, the active peripheral assemblies being in communication with central 
memory devices, the method comprising the steps of: 

storing connection data elsewhere in a redundant manner in the central 
memory devices memory devices; 

transmitting the connection data to the active peripheral assemblies after 
the occurrence of a fault; and 

one of, interrupting or starting, transmission of the connection data at a 
later time in order to allow set-up of new communications links. 

11. The method of claim 10, wherein a redundant passive peripheral 
assemblies is provided for the active peripheral assemblies. 

12. The method of claim 1 1 , wherein the active peripheral assemblies 
is still active after the occurrence of a fault in the software of the active peripheral 
assemblies. 
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1 3. The method of claim 1 2, wherein after the occurrence of the fault, 
the previously active peripheral assemblies become passive and redundant 
assemblies are used as the active peripheral assemblies. 

14. The method of claim 13, wherein the connection data to be 
transmitted remains stored elsewhere. 

1 5. The method of claim 14, further comprising the step of transmitting 
the connection data in blocks. 

16. The method of claim 15, further comprising the steps of: 
checking hardware settings which already existed in the active 

peripheral assemblies on the basis of the connection data after at least partial 
transmission of the connection data; and 

correcting the hardware settings if necessary. 

17. The method of claim 16, wherein the communications system is an 
ATM (Asynchronous Transfer Mode) communications system. 

18. A switching device for a communications system, comprising: 
a central control unit for controlling a number of associated 

peripheral assemblies via which communications links can be switched; 

the central control unit having a data memory in which connection 
data for signaled communications link which are switched via the associated 
peripheral assemblies can be stored; and 

a unit for receiving and transmitting the connection data to the 
associated peripheral assemblies, whereby a connection manager in the 
associated peripheral assemblies one of, interrupts transmission of the 
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connection data or starts transmission of the connection data, at a later time in 
order to allow set-up of new communications links. 

1 9. The switching device of claim 1 8, wherein the communications 
system is an ATM (Asynchronous Transfer Mode) communications system. - - 

IN THE ABSTRACT 

Cancel the Abstract as filed, and insert therefore on a separate page, the 
following Abstract of the Disclosure: 

- - ABSTRACT OF THE DISCLOSURE 

A method and apparatus for fault reversion in a communications system 
switching device, wherein after occurrence of a fault, connection data which has 
been previously stored elsewhere in a redundant manner is used to handle 
communication links in the system. The method and apparatus involves a 
switching device having a central control unit including a data memory. 
Connection data, which can be switched via associated peripheral assemblies, is 
received from signaled communications links and stored in the data memory. - - 

REMARKS 

A substitute specification and an Abstract of the Disclosure are provided 
herewith which make editorial changes in order to conform to standard US 
practice. A marked-up copy of the specification is also provided reflecting the 
changes made. 



In addition, the claims as filed have been canceled and replaced by new 
claims that more clearly set forth the subject matter of Applicants' invention. 

No new matter has been inserted into the application. 

Applicants submit that this application is In proper condition for 
examination in the United States National Examination Stage, which action is 
earnestly solicited. 



Respectfully submitted, 

% ~? AW 

Steven H.Tsioll (Reg. No. 28,982y 

SCHIFF, HARDIN &WAITE 
Patent Department 
6600 Sears Tower 
233 South Wacker Drive 
Chicago, IL 60606 
Telephone (312) 258-5790 
Attorney for Applicant(s) 
CUSTOMER NUMBER 26574 



GR 98 P 2344 



OV/ 763033 

jCSSRe€dPCT/?TO ) 5 FEB 2001 



Description 

Fault reversion in a switching device of a communications 
system 



of a fault in an active peripheral assembly of a 
switching device in a communications system, in 
particular in an ATM (Asynchronous Transfer Mode) 

10 communications system, in which at least one signaled 
communications link is switched via the active peripheral 
assembly, and in which connection data for the 
communications link are stored in the active peripheral 
assembly in order to handle the communications link. The 

15 invention furthermore relates to a switching device for 
a communications system, in particular for an ATM 
communications system, having a central control unit for 
controlling a number of associated peripheral assemblies 
via which communications links can be switched. 

2 0 It is known in switching devices of 

communications systems for communications links to be 
switched via peripheral assemblies of a switching device, 
that is to say to handle the communications links with 
the aid of hardware components of the peripheral 
25 assemblies, in particular to set up, to maintain and to 
end such links. Furthermore, it is known for a number of 
peripheral assemblies to be controlled via a central 
switching- internal computer. The central computer 
transmits, in particular, signals relating to the setting 

3 0 up and clearing of communications links, to the 

peripheral assemblies. 



for permanent and signaled communications links to be set 
up and to be maintained. The permanent communications 
3 5 links are normally set up and maintained over lengthy 
time periods by the operator of a communications 
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The invention relates to a method for reversion 



From ATM communications technology, it is known 
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system. Permanent communications links are subject to 
particularly stringent reliability requirements. 

Signaled communications links are produced on 
request by the operator or by a user of the 
5 communications system and, as a rule, are maintained for 
shorter time periods than the permanent communications 
links. For example, a signaled communications link is 
ended when a telephone handset is placed on the rest. A 
typical feature of a signaled communications link is that 

10 it is left to the communications system to decide which 
chain of a number of possible physical path elements for 
transmission of communications signals will be set up for 
the signaled communications link. 

It is furthermore known for signaled permanent 

15 communications links to be set up and to be maintained 
over a similarly lengthy time period as permanent 
communications links. Signaled permanent communications 
links are subject to similarly stringent reliability 
requirements as permanent communications links. In 

2 0 contrast to permanent communications links, the operator 

or a user of the communications system specifies only 
some of the nodes in the communications system and/or 
only some of the physical transmission sections, via 
which the communications link is intended to be set up, 
25 when setting up a signaled permanent communications link. 
Apart from this, the setting up of a signaled permanent 
communications link is left to the communications system. 
As in the case of signaled communications links as well, 
signaled permanent communications links require 

3 0 additional connection data and/or connection data of a 

different type to be stored, in comparison with the data 
for permanent communications links, in order to handle 
the communications links. 



GR 98 P 2344 



3 



In order to allow faults in an active peripheral 
assembly to be reversed, it is known for redundant 
peripheral assemblies and/or redundant transmission paths 
to be provided. If a peripheral assembly or a 
5 transmission path fails, the communications link or the 
communications links is or are routed to the redundant 
peripheral assembly and/or transmission path. In this 
case, a distinction is drawn between different types of 
redundancy. For example, peripheral assemblies may have 

10 so-called 1+1 redundancy or 1:N redundancy. 

In the case of 1+1 redundancy, a passive 
peripheral assembly is provided for an individual active 
peripheral assembly and is available exclusively as a 
standby assembly for that active peripheral assembly. In 

15 consequence, the passive, redundant assembly may contain 
essentially the same hardware and software settings as 
the active assembly. In practice however, the software 
settings in particular, that is to say, for example, the 
connection data stored in the assembly, change at short 

2 0 time intervals. The software for the passive, redundant 

assembly is thus not reliably at the latest standard, so 
that it is not possible to switch over from the active 
assembly to the passive assembly without updating the 
software and/or the connection data. Furthermore, there 
25 is no assurance that the same hardware settings would 
exist at the same time in both assemblies. For this 
reason, loss of all the signaled communications links 
must be expected if it is also possible for some of these 
signaled communications links to be maintained. 

3 0 Furthermore, when switching over from an active 

transmission path to a 1+1 redundant transmission path, 
it may be necessary to switch a number of peripheral 
assemblies which each have 1+1 redundancy. This increases 
the probability that the majority, or all the signaled 
3 5 communications links, will be lost. 
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In the case of 1:N redundancy, there is only one 
• joint redundant assembly where the number of assemblies 
is N > 1. Presets in the redundant assembly, which speed 
up switching from one of the N active assemblies to the 
redundant assembly, which ensure that existing signaled 
communications links are maintained, thus cannot be 
carried out, or can be carried out only to a limited 
extent, according to the known method. 

When software faults occur in an active 
peripheral assembly, it is known for the entire assembly 
to be reset and to be restarted. In the process, all the 
connection data for signaled communications links are 
deleted, so that all these communications links are 
terminated. 

The present invention is based on the object of 
specifying a method for reversion of a fault in an active 
peripheral assembly of the type mentioned initially, in 
which stable signaled communications links can be 
reliably maintained after the occurrence of the fault. A 
further object of the invention is to specify a 
corresponding switching device. 

The objects are respectively achieved by a method 
having the features of claim 1, and by an apparatus 
having the features of claim 10. Developments are the 
subject matter of the dependent claims. 

With regard to the method, the connection data 
for the at least one communications link, which data are 
stored in the active peripheral assembly, are also stored 
elsewhere in a redundant manner. After the occurrence of 
the fault, the connection data which are stored elsewhere 
in a redundant manner are used in order to continue to 
handle the communications link. The storage of two up-to- 
date sets of connection data ensures that the connection 
data are still available, at least once, after the 
failure or after the occurrence of the fault in the 
active peripheral assembly. Provided the redundant set of 
connection data, or at least one of the redundant sets of 



GR 98 P 2344 5 

connection data, is or are undamaged after the occurrence 
of the fault, the undamaged data set can be used to 
continue to handle the communications link. It is thus 
possible to maintain the at least one signaled 
5 communications link, provided it is still stable after 
the occurrence of the fault. In order to preclude the 
possibility of the set of data which is stored in the 
faulty peripheral assembly being damaged and thus 
endangering the maintenance of the at least one 

10 communications link when it is used further, the 
connection data stored in the faulty peripheral assembly 
are preferably deleted. 

The method according to the invention has the 
advantage that signaled communications links can be 

15 maintained with the same reliability as permanent 
communications links, which may be unstable in the same 
way as the signaled communications links after the 
occurrence of the fault, or can no longer be maintained 
owing to the fault . 

2 0 The term peripheral assembly means an assembly or 

unit of a switching device which is directly involved in 
the setting up and/or in the maintenance of a 
communications link. The term peripheral assemblies 
covers, in particular, interface assemblies (Line 
25 Interface Cards LIC) , which form an interface to 
transmission lines outside the switching system, 
multiplexer units (for example Statistical Multiplexing 
Units SMU) which connect a number of interface assemblies 
to a switching network, switching networks (ATM Switching 

3 0 Networks ASN) which produce the correct output from a 

number of possible outputs in response to signals 
arriving at them. In particular, the assemblies have a 
large number of elements which carry out functions on the 
assembly, but at least a memory area for storing the 
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connection data and an element which is directly involved 
in the communications link. The invention can also be 
used in other communications system, for example in STM 
(Synchronous Transfer Mode) communications systems. 
5 In a communications system, the term switching 

device means a device which allows various switching- 
system-external and/or switching-system- internal 
transmission paths or transmission lines to be connected 
to one another or to be enabled for the purposes of 

10 setting up a communications link. 

The term communications link means a link for 
connection of any desired type via which signals can be 
transmitted within the communications system or beyond 
the boundaries of the communications system. 

15 The connection data are preferably stored in a 

memory device which is central for the number of 
peripheral assemblies, before the fault occurs. In 
particular, the memory device is part of a central 
switching computer of the switching device. In this case, 

2 0 the switching computer may, for example, update that copy 

of the connection data which is stored in its memory 
device whenever it informs the active peripheral assembly 
of changes which relate to the connection data. 

However, on the other hand, as well, the central 
25 memory for the connection data for a number of peripheral 
assemblies has the advantage that one common memory unit 
or memory device is sufficient, and that the data 
administration can be carried out in an effective manner. 

In one development, a redundant passive 

3 0 peripheral assembly, in which the connection data are 

stored in a redundant manner, is provided for the active 
peripheral assembly. In contrast to the prior art, the 
passive peripheral assembly is used to store a set of 
connection data which is just as up-to-date as that in 
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the active peripheral assembly. This firstly creates the 
possibility simply of switching over to the passive 
peripheral assembly after the occurrence of the fault in 
the active peripheral assembly while, on the other hand, 
5 it is possible to transmit the connection data from the 
passive peripheral assembly to the active peripheral 
assembly, for example if the connection data stored in 
the active peripheral assembly are faulty, or there is a 
possibility of such data being faulty. 

10 If a fault occurs in the software of the active 

peripheral assembly, the connection data which are stored 
elsewhere in a redundant manner can be transmitted, in a 
preferred manner, to the peripheral assembly which is 
still active after the occurrence of the fault. Faults in 

15 software covers not only faults in programs, but also 
faults in stored data to which access can be made while 
a program is running. 

In many fault situations, continuation of 
operation of the active peripheral assembly represents 

2 0 the fastest and most reliable option for maintaining 
stable communications links without considerable 
interruptions. Mostly, hardware settings still exist in 
the active peripheral assembly in order to maintain a 
communications link after the occurrence of the fault . 

2 5 This is preferably checked after the transmission of the 

connection data stored elsewhere in a redundant manner, 
or at least after transmission of some of these 
connection data items. During the check it is also, for 
example, possible to confirm whether the connection data 

3 0 stored elsewhere in a redundant manner have been changed 

as a consequence of their having been updated in the 
meantime, so that corresponding corrections or changes 
are required to the hardware settings. One possible 
reason for this occurs when a message that the 
3 5 communications link is intended to be ended arrives at a 
central switching computer in the meantime. 
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In one preferred refinement of the method, the 
connection data to be transmitted remain stored at the 
other locat ion, that is to say they are transmitted in 
the form of a copy. This also applies in particular to 
5 the situation in which, after the occurrence of the 
fault, the previously active peripheral assembly becomes 
passive and a redundant assembly is used as the active 
peripheral assembly, to which the connection data stored 
elsewhere in a redundant manner are transmitted. This 

10 method variant makes it possible to maintain stable 
communications links in particular when hardware faults 
occur in the previously active peripheral assembly. 

In one particularly preferred development of the 
method, the transmission of the connection data to the 

15 peripheral assembly which is active after the occurrence 
of the fault is interrupted, or is not started until 
later, in order to allow the setting up of new 
communications links. In this case, expediently, the 
connection data to be transmitted are transmitted in 

2 0 blocks to the active peripheral assembly. One major 

advantage of this development is that, as soon as it is 
confirmed which peripheral assembly will be taking over 
or- continuing the active operation after the occurrence 
of the fault, new communications links can be set up, and 
25 in this case it is possible to use the same method as 
that for fault -free operation. 

With regard to the apparatus, the object of the 
invention as stated above is achieved in that the central 
control unit of the switching device has a data memory in 

3 0 which connection data can be stored from signaled 

subscriber connections which are switched via the 
associated peripheral assemblies, and in that a 
transmission unit is provided for reading and 
transmitting the connection data to the associated 
35 peripheral assemblies. Advantages and developments result 
from the above description of the method according to the 
invention, and its developments. 
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Exemplary embodiments of the invention will now 
be described with reference to the attached drawing. 
However, the invention is not limited to these exemplary 
embodiments. The single figure of the drawing, which is 
5 annotated Figure 1, shows: 

a switching device having two 1+1 redundant 
interface assemblies during reversion of a fault. 

The switching device EXC (shown in Figure 1) of 
a communications system has two interface assemblies 
10 LIC1, LIC2 which are 1+1 redundant with respect to one 
another. A large number of communications links are set 
up, maintained and/or ended via the respective active 
interface assembly LIC1, LIC2 . For this purpose, 
connections (which are not shown) of the interface 
15 assemblies LIC1, LIC2 are connected to external 
subsections (which are likewise not shown) of 
transmission lines for transmission of communications 
signals. Within the switching system, the interface 
assemblies LIC1, LIC2 are connected to additional 

2 0 assemblies (which are also not shown) of the switching 

device EXC. The communications signals arriving at and/or 
departing from the active interface assembly LIC1, LIC2 
can be transmitted on defined sections of communications 
lines via these assemblies, for example multiplexer 
25 assemblies, switching network assemblies and other 
interface assemblies. 

The fault reversion described in the following text 
can also be carried out in a corresponding manner for the 
said types and further types of peripheral assemblies for 

3 0 a switching device. In a first exemplary embodiment for 

fault reversion, a software fault has occurred in the 
peripheral assembly LIC2. In order to circumvent the 
fault, the interface assembly LIC2 is reset, and all the 
data that are not stored in permanent memories are lost . 
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This effect is desirable since it ensures that faulty- 
data are deleted. The effort for precise localization of 
faulty components of data which are not faulty overall is 
generally considerably greater than this. 
5 After the resetting of the interface assembly 

LIC2, basic data are first of all transferred or 
transmitted from a database manager DBMS of a central 
switching computer MP to a database CDB of the interface 
assembly LIC2 . In the process, it is possible to 

10 transmit, in particular, data for programs which are used 
to carry out the functions of the peripheral assembly 
LIC2 . Alternatively or additionally, a permanent memory, 
for example an FEPROM, is provided in the peripheral 
assembly LIC2, in which program data are stored and from 

15 which, after resetting, data are copied to a volatile 
memory, for example a RAM, which contains the database 
CDB. It has already been proposed that, in method step a, 
data be transmitted from permanent communications links 
to the interface assembly LIC2 which are stored in a 

2 0 redundant manner in the central switching computer MP. It 
is also known, once method step a has been carried out, 
for hardware settings relating to the connection hardware 
ASIC of the interf ace assembly LIC2 to be checked for 
consistency with the data of the permanent communications 

2 5 links, and for any corrections which may be necessary to 

the hardware settings to be carried out. The connection 
manager COH of the interface assembly LIC2 is involved in 
this activity, in that it reads the data from the 
database CDB and carries out the appropriate test steps . 

3 0 Now, in method step b, connection data, which are 

stored in a redundant manner in the central switching 
computer MP, for the signaled communications links are 
transmitted to the interface assembly LIC2, which is 
being or has been maintained with the aid of the 
35 connection hardware ASIC in the interface assembly LIC2 . 
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In the process, it is possible for individual signaled 
communications links, or for a number of signaled 
communications links, to be interrupted or terminated as 
a result of the fault which has occurred. In method step 
5 b, a switching data manager RHS in the central switching 
computer MP transmits the connection data for the 
signaled communications links to the connection manager 
COH in the interface assembly LIC2 . In the process, the 
connection data are transmitted in data blocks of 

10 predetermined length. It takes the connection manager COH 
a period of 5ms, for example, to receive a data block, 
with connection data being received for about 3 0 signaled 
communications links for the interface assembly LIC2 . 
After reception of the data block, the connection manager 

15 COH starts to check the hardware settings of the 
corresponding communications links, which are carried out 
in the connection hardware ASIC (method step d) . It takes 
the connection manager COH, for example, about half a 
second to read the connection data and to check them for 

2 0 consistency with the hardware settings for about 3 0 

communications links. 

Method step b* is carried out in parallel with 
method step b) . In method step b' , the connection manager 
COH is informed by the connection data manager RHS when 
25 a request to set up a new communications link is present 
in the central switching computer MP. Before the 
transmission of the first data block in method step b, or 
between the transmission of two data blocks, the 
connection manager COH reacts to the request by setting 

3 0 up a new communications link on the basis of the 

connection data which it receives from the connection 
data manager RHS together with the information about the 
presence of the request. The new communications link may 
be a signaled communications link or a non- signaled 
3 5 communications link. Corresponding procedures are used in 
the presence of requests to set up a number of new 
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communications links. In this case, the corresponding 
data can be transmitted individually or in blocks to the 
connection manager COH. The requests for new 
communications links preferably have priority over the 
5 checking of the hardware settings of already existing 
communications links, so that they are processed with 
priority by the connection manager COH. Furthermore, 
however, a time interval of predetermined length is 
preferably provided after which, at the latest, the 

10 connection manager COH again receives connection data 
from existing communications links, or continues with 
checking the hardware settings of communications links 
whose connection data it already has. For example, during 
operation of communications systems in practice, it is 

15 accepted that the setting up of requested new 
communications links in a peripheral assembly will be 
delayed by around 500ms. As described above, the 
connection data for approximately 3 0 already existing 
communications links, for example, can be read and the 

20 corresponding hardware settings checked within 500ms. The 
checking of the hardware setting is annotated in Figure 
1 by the reference symbol d, and the resetting of 
communications links in the connection hardware HSIC is 
annotated by the reference symbol d' . 

25 Before, during and after reception of connection 

data for already existing communications links and/or 
reception of connection data of communications links to 
be set up as new, a start pulse for a time- interval 
measurement for connection-duration-dependent charges is 

30 in case issued, in a development of the invention. If the 
connection manager COH has the respective connection data 
for such a communications link, it sends the start pulse 
to the charge meter TM which is provided in the interface 
assembly LIC2 . The transmission of the charge-meter start 

3 5 pulse for already existing communications links is 
illustrated as method step c, and the corresponding 
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transmission of a start pulse for a communications link 
which is to be set up as new is shown as method step c ■ . 

In yet another development of the exemplary 
embodiment described with reference to Figure 1 for the 
5 method according to the invention, the central switching 
computer MP transmits a request to the connection manager 
COH to terminate an existing communications link, in a 
method step (which is not shown) after method step a. 
However, in the development of the exemplary embodiment, 

10 the charge-meter start pulse according to method step c 
has not yet been transmitted from the connection manager 
COH to the charge meter TM at this time. The connection 
manager COH thus does not confirm the request, and does 
not act on this request either. This ensures that the 

15 charge meter TM can determine the connection-duration- 
dependent charges correctly and does not receive a 
charge-meter stop pulse before receiving a charge-meter 
start pulse for an existing communications link. Since 
the central switching computer MP have not received any 

20 confirmation from the connection manager COH, it repeats 
the transmission of the request to terminate the 
communications link, preferably at time intervals which 
are fixed in advance. In the meantime, for example 
between the first and the third transmission of the 

25 request, the connection manager COH will have received 
the connection data for the relevant communications link, 
and will have sent a corresponding charge-meter start 
pulse to the charge meter TM. This thus acknowledges the 
third request with a confirmation, sends a charge-meter 

3 0 stop pulse to the charge meter TM, and terminates the 
communications link by making appropriate hardware 
settings in the connection hardware ASIC. 

In the exemplary embodiment described so far, it 
has been assumed that there has been a software fault in 

35 the interface assembly LIC2 . The same method, together 
with its development, can, however, be applied, for 
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example, to a situation in which a hardware fault has 
occurred in the previously active interface assembly LIC1 
and the 1+1 redundant interface assembly LIC2 has taken 
over the active function from the interface assembly 
5 LIC1 . Furthermore, the same refinements of the method can 
be used in situations in which there is no redundant 
component or in which 1:N redundancy exists. Overall, a 
universal method is thus available for reversion of a 
fault in an active peripheral assembly in a switching 

10 device, which allows all those communications links which 
are stable after the occurrence of the fault to be 
maintained while having to accept, at worst, only short 
interruption times. Furthermore, the universal method 
ensures the setting up of communications links as new 

15 with the least possible time delay while reliably 
deleting all possibly faulty data in the assembly. 
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New Patent Claims 

1. A method for reversion of a fault in an active 
peripheral assembly (LIC1, LIC2) of a switching device 

5 (EXC) in a communications system, in particular in an ATM 
(Asynchronous Transfer Mode) communications system, in 
which at least one signaled communications link is 
switched via the active peripheral assembly (LIC1, LIC2) , 
and in which connection data for the communications link 

10 are stored in the active peripheral assembly (LIC1, LIC2) 
in order to handle the communications link, and in which 
case, after the occurrence of the fault, the connection 
data which are stored in a redundant manner in memory 
devices (RHS) which are central for a number of 

15 peripheral assemblies (LI CI, LIC2) are transmitted to the 
active peripheral assembly (LIC1, LIC2) , 
characterized 

in that the transmission of the connection data is 
interrupted or is started at a later time, in order to 
20 allow the setting up of new communications links. 

2. The method as claimed in claim 1, 
characterized 

in that the connection data are stored in the memory 
device (RHS) , which is central for a number of peripheral 
25 assemblies (LI CI, LIC2) , before the occurrence of the 
fault . 

3. The method as claimed in claim 1 or 2 , 
characterized 

in that a redundant passive peripheral assembly (LIC2) , 
3 0 in which the connection data are stored in a redundant 
manner, is provided for the active peripheral assembly 
(LIC1) . 
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4 . The method as claimed in one of claims 1 to 3 , in 

which a fault occurs in the software of the active 
peripheral assembly (LIC2) , 
characterized 

5 in that the active peripheral assembly (LiIC2) is still 
active after the occurrence of the fault. 
5 . The method as claimed in one of claims 1 to 3 , 

characterized 

in that, after the occurrence of the fault, the 
10 previously active peripheral assembly (LIC1) becomes 
passive, and a redundant assembly is used as the active 
peripheral assembly (LIC2) , to which the connection data 
which are stored in a redundant manner elsewhere are 
transmitted. 

15 6. The method as claimed in claim 4 or 5, 

characterized 

in that the connection data to be transmitted remain 
stored at the other location. 

7 . The method as claimed in one of claims 1 to 6 , 
2 0 characterized 

in that the connection data to be transmitted are 
transmitted in blocks to the active peripheral assembly 
(LIC2) . 

8. The method as claimed in one of claims 1 to 7, 
25 characterized 

in that, after the at least partial transmission of the 
connection data, hardware settings which already exist in 
the active peripheral assembly (LIC2) are checked on the 
basis of the received connection data, and are corrected 
30 if necessary. 
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9. A switching device (EXC) for a communications 

system, in particular for an ATM communications system, 
having a central control unit (MP) for controlling a 
number of associated peripheral assemblies (LIC1, LIC2) 
5 via which communications links can be switched, in which 
case the central control unit (MP) has a data memory in 
which connection data for signaled communications links 
which are switched via the associated peripheral 
assemblies (LIC1, LIC2) can be stored, 
10 and wherein a transmission unit (RHS) is provided for 
reading and transmitting the connection data to the 
associated peripheral assemblies (LIC, LIC2) , 
characterized 

in that a connection manager (COH) in the associated 
15 peripheral assemblies (LIC1, LIC2) interrupts the 
transmission of the connection data, or starts such 
transmission at a later time, in order to allow new 
communications links to be set up. 

20 



25 



30 
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Fault reversion in a switching device of a communications 
system 

After the occurrence of the fault, the connection 
data which are stored in a redundant manner elsewhere are 
used to handle a communications link further. The 
invention further relates to a switching device (EXC) in 
whose central control unit (MP) a data memory is provided 
in which connection data can be stored from signaled 
communications links which are switched via the 
associated peripheral assemblies (LIC1, LIC2) . 
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Substitute Specification: 

- - METHOD AND APPARATUS FOR FAULT REVERSION 
IN A COMMUNICATIONS SYSTEM SWITCHING DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention pertains to a method and apparatus for reversion of 
a fault in an active peripheral assembly of a switching device in a communi- 
cations system. In particular, the present invention pertains to a method and 
apparatus for reversion of a fault in an active peripheral assembly of a switching 
device in an ATM (Asynchronous Transfer Mode) communications system. 

Discussion of the Related Art: 

It is known in switching devices of communications systems for 
communications links to be switched via peripheral assemblies of a switching 
device, that is to say to handle the communications links with the aid of hardware 
components of the peripheral assemblies, in particular to set up, to maintain and 
to end such links. Furthermore, it is known for a number of peripheral 
assemblies to be controlled via a central switching-internal computer. The 
central computer transmits, in particular, signals relating to the setting up and 
clearing of communications links, to the peripheral assemblies. 

From ATM communications technology, it is known for permanent and 
signaled communications links to be set up and to be maintained. The 
permanent communications links are normally set up and maintained over 
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lengthy time periods by the operator of a communications system. Permanent 
communications links are subject to particularly stringent reliability requirements. 

Signaled communications links are produced on request by the operator 
or by a user of the communications system and, as a rule, are maintained for 
shorter time periods than the permanent communications links. For example, a 
signaled communications link is ended when a telephone handset is placed on 
the rest. A typical feature of a signaled communications link is that it is left to the 
communications system to decide which chain of a number of possible physical 
path elements for transmission of communications signals will be set up for the 
signaled communications link. 

Furthermore, it is known for signaled permanent communications links to 
be set up and maintained over a similarly lengthy time period as permanent 
communications links. Signaled permanent communications links are subject to 
similarly stringent reliability requirements as are permanent communications 
links. In contrast to permanent communications links, the operator or a user of a 
signaled permanet communications link communications system specifies only 
some of the nodes in the communications system and/or only some of the 
physical transmission sections, via which the communications link is intended to 
be set up. 

Apart from this, setting up of a signaled permanent communications link is 
left to the communications system. As in the case of signaled communications 
links, signaled permanent communications links require additional connection 
data and/or connection data of a different type to be stored, in comparison with 
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the data for permanent communications links, in order to handle the 
communications links. 

In order to allow faults in an active peripheral assembly to be reversed, 
redundant peripheral assemblies and/or redundant transmission paths need to 
be provided. If a peripheral assembly or a transmission path fails, the 
communications link or links are routed to the redundant peripheral assembly 
and/or transmission path. In this case, a distinction is drawn between different 
types of redundancy. For example, peripheral assemblies may have so-called 
1+1 redundancy or 1:N redundancy. 

In the case of 1+1 redundancy, a passive peripheral assembly is provided 
for an individual active peripheral assembly and is available exclusively as a 
standby assembly for that active peripheral assembly. In consequence, the 
passive, redundant assembly may contain essentially the same hardware and 
software settings as the active assembly. In practice however, the software 
settings in particular, such as connection data stored in the assembly, change at 
short time intervals. The software for the passive, redundant assembly is thus 
not reliably at the latest standard, so that it is not possible to switch over from the 
active assembly to the passive assembly without updating the software and/or 
the connection data. 

Furthermore, there is no assurance that the same hardware settings 
would exist at the same time in both assemblies. For this reason, loss of all the 
signaled communications links must be expected if it is also possible for some of 
these signaled communications links to be maintained. 
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Therefore, when switching over from an active transmission path to a 1+1 
redundant transmission path, it may be necessary to switch a number of 
peripheral assemblies which each have 1+1 redundancy. This increases the 
probability that the majority, or all the signaled communications links, will be lost. 
In the case of 1 :N redundancy, there is only one joint redundant assembly where 
the number of assemblies is N > 1 . Presets in the redundant assembly, which 
speed up switching from one of the N active assemblies to the redundant 
assembly, which ensure that existing signaled communications links are 
maintained, thus cannot be carried out, or can be carried out only to a limited 
extent, according to the known method. 

When software faults occur in an active peripheral assembly, the entire 
assembly may need to be reset and restarted. In the process, all the connection 
data for signaled communications links are deleted, so that all these 
communications links are terminated. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a method and appratus for 
reversion of a fault in a communications system. 

It is another object of the invention to provide a method and appratus in 
which stable signaled communications links in a communications system can be 
reliably maintained after the occurrence of a fault. 
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It is a further object of the invention to provide a method and apparratus 
for specifying a corresponding switching device in a communications system 
after the occurrence of a fault. 

It is an additional object of the invention to provide a method and 
apparatus in an ATM (Asynchronous Transfer Mode) communications system in 
which at least one signaled communications link is switched via an active 
peripheral assembly after the occurrence of a fault. 

It is yet another object of the invention to provide a method and apparatus 
in which connection data for communications link on a communications system 
are stored in an active peripheral assembly. 

It is yet a further object of the invention to provide a method and apparatus 
for an ATM communications system having a central control unit and a number of 
associated peripheral assemblies via which communications links can be 
switched. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a switching device according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a switching device EXC having two 1+1 redundant 
interface assemblies according to the present invention. 

The switching device EXC has two interface assemblies LICI, LIC2 which 
are 1+1 redundant with respect to one another. A large number of 
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communications links are set up, maintained and/or ended via the respective 
active interface assemblies LICI, LIC2. For this purpose, connections (not 
shown) of the interface assemblies LICI, LIC2 is made to external subsections 
(not shown) of transmission lines for transmission of communications signals. 

Within the switching system, the active interface assemblies LICI, LIC2 
are connected to additional assemblies (not shown) of the switching device EXC. 

Communications signals arriving at and/or departing from the active 
interface assembly LICI, LIC2 can be transmitted on defined sections of 
communications lines via these assemblies, for example, multiplexer assemblies, 
switching network assemblies and other interface assemblies. 

In a first type of fault reversion, let's say a software fault has occurred in 
the peripheral assembly LIC2. In order to circumvent the fault, the interface 
assembly LIC2 is reset, and al! the data stored in permanent memories is lost. 

This effect is desirable since it ensures that faulty data are deleted. The 
effort for precise localization of faulty components of data which are not faulty 
overall is generally considerably greater than this. 

After resetting of the interface assembly LIC2, basic data are first of all 
transferred or transmitted from a database manager DBMS of a central switching 
computer MP to a database CDB of the interface assembly LIC2. In the process, 
it is possible to transmit, in particular, data for programs which are used to carry 
out the functions of the peripheral assembly LIC2. Alternatively or additionally, a 
permanent memory, for example an EEPROM, is provided in the peripheral 
assembly LIC2, in which program data are stored and from which, after resetting, 
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data are copied to a volatile memory, for example a RAM, which contains the 
database CDB. 

The method steps of the present invention for reversion of a fault in an 
active peripheral assembly LICIor LIC2 of a switching device EXC in a 
communication system include, switching at least one signaled communications 
link via the active peripheral assemblies LIC1, LIC2, storing connection data for 
the communications link in the active peripheral assemblies LIC1, LIC2 in order 
to handle the communications link, and transmitting to the active peripheral 
assemblies LIC1, LIC2 connection data stored in a switching data manager RHS 
after occurrence of the fault. 

The data manager RHS is central to a number of peripheral assemblies 
LIC1, LIC2, and the connection data held by the memory devices RHS is stored 
in a redundant manner. 

According to the method of the present invention, transmission of the 
connection data can be interrupted or started at a later time, in order to allow the 
setting up of new communications links. 

Data is transmitted from permanent communications links to the interface 
assembly LIC2 which are stored in a redundant manner in the central switching 
computer MP. Hardware settings relating to the connection hardware ASIC of 
the interface assembly LIC2 can be checked for consistency with the data of the 
permanent communications links, and for any corrections which may be 
necessary to the hardware settings to be carried out. The connection manager 
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COH of the interface assembly LIC2 is involved in this activity, in that it reads the 
data from the database CDB and carries out the appropriate test steps. 

Connection data, which are stored in a redundant manner in the central 
switching computer MP, for the signaled communications links are transmitted to 
the interface assembly LIC2, which is being or has been maintained with the aid 
of the connection hardware ASIC in the interface assembly LIC2. 

In the process, it is possible for individual signaled communications links, 
or for a number of signaled communications links, to be interrupted or terminated 
as a result of the fault which has occurred. A switching data manager RHS in the 
central switching computer MP transmits the connection data for the signaled 
communications links to the connection manager COR in the interface assembly 
LIC2. In the process, the connection data are transmitted in data blocks of 
predetermined length. It takes the connection manager COH a period of 5ms, for 
example, to receive a data block, with connection data being received for about 
30 signaled communications links for the interface assembly LIC2. 

After reception of the data block, the connection manager COH starts to 
check the hardware settings of the corresponding communications links, which 
are carried out in the connection hardware ASIC. It takes the connection 
manager COH, for example, about half a second to read the connection data and 
to check them for consistency with the hardware settings for about 30 
communications links. 

The connection manager COH is informed by the connection data 
manager RHS when a request to set up a new communications link is present in 
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the central switching computer MP. Before the transmission of the first data 
block, or between the transmission of two data blocks, the connection manager 
COH reacts to the request by setting up a new communications link on the basis 
of the connection data which it receives from the data manager RHS together 
with the information about the presence of the request. 

The new communications link may be a signaled communications link or a 
non-signaled communications link. Corresponding procedures are used in the 
presence of requests to set up a number of new communications links. In this 
case, the corresponding data can be transmitted individually or in blocks to the 
connection manager COH. The requests for new communications links 
preferably have priority over the checking of the hardware settings of already 
existing communications links, so that they are processed with priority by the 
connection manager COH. Furthermore, however, a time interval of 
predetermined length is preferably provided after which, at the latest, the 
connection manager COH again receives connection data from existing 
communications links, or continues with checking the hardware settings of 
communications links whose connection data it already has. During operation of 
communications systems in practice, it is accepted that the setting up of 
requested new communications links in a peripheral assembly will be delayed by 
around 500ms. 

As described above, the connection data for approximately 30 already 
existing communications links can be read and the corresponding hardware 
settings checked within 500ms. The checking of the hardware setting is 
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annotated in Figure 1 by the reference symbol d, and the resetting of 
communications links in the connection hardware HSIC is annotated by the 
reference symbol d'. 

Before, during and after reception of connection data for already existing 
communications links and/or reception of connection data of communications 
links to be set up as new, a start pulse for a time-interval measurement for 
connection-duration-dependent charges is in case issued, in a development of 
the invention. If the connection manager COH has the respective connection 
data for such a communications link, it sends the start pulse to the charge meter 
TM which is provided in the interface assembly LIC2. The transmission of the 
charge-meter start pulse for already existing communications links is illustrated 
as method step c, and the corresponding transmission of a start pulse for a 
communications link which is to be set up as new is shown as method step c'. 

In another embodiment described with reference to Figure 1 , the central 
switching computer MP transmits a request to the connection manager CON to 
terminate an existing communications link. 

However, the charge-meter start pulse according to method step c has not 
yet been transmitted from the connection manager CON to the charge meter TM 
at this time. The connection manager COH thus does not confirm the request, 
and does not act on this request either. This ensures that the charge meter TM 
can determine the connection-duration-dependent charges correctly and does 
not receive a charge-meter stop pulse before receiving a charge-meter start 
pulse for an existing communications link. Since the central switching computer 
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MP have not received any confirmation from the connection manager COH, it 
repeats the transmission of the request to terminate the communications link, 
preferably at time intervals which are fixed in advance. In the meantime, for 
example between the first and the third transmission of the request, the 
connection manager COH will have received the connection data for the relevant 
communications link, and will have sent a corresponding charge-meter start 
pulse to the charge meter TM. 

This acknowledges the third request with a confirmation, sends a charge- 
meter stop pulse to the charge meter TM, and terminates the communications 
link by making appropriate hardware settings in the connection hardware ASIC. 

In the embodiments described so far, it has been assumed that there has 
been a software fault in the interface assembly LIC2. The same method, 
together with its development can be applied, for example, to a situation in which 
a hardware fault has occurred in the previously active interface assembly LICI 
and the 1+1 redundant interface assembly LIC2 has taken over the active 
function from the interface assembly LICI. Furthermore, the method can be used 
in situations in which there is no redundant component or in which 1:N 
redundancy exists. Overall, a universal method is thus available for reversion of 
a fault in an active peripheral assembly in a switching device, which allows all 
those communications links which are stable after the occurrence of the fault to 
be maintained while having to accept, at worst, only short interruption times. 
Furthermore, the universal method ensures the setting up of communications 
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links as new with the least possible time delay while reliably deleting all possibly 
faulty data in the assembly. 

According to the present invention, connection data for at least one 
communications link, which data are stored in the active peripheral assembly, are 
also stored elsewhere in a redundant manner. After the occurrence of the fault, 
the connection data which are stored elsewhere in a redundant manner are used 
in order to continue to handle the communications link. Storage of two up-to- 
date sets of connection data ensures that the connection data are still available, 
at least once, after the failure or after the occurrence of the fault in the active 
peripheral assembly. Provided the redundant set of connection data, or at least 
one of the redundant sets of connection data, is or are undamaged after the 
occurrence of the fault, the undamaged data set can be used to continue to 
handle the communications link. 

It is thus possible to maintain the at least one signaled communications 
link, provided it is still stable after the occurrence of the fault. In order to preclude 
the possibility of the set of data which is stored in the faulty peripheral assembly 
being damaged and thus endangering the maintenance of the at least one 
communications link when it is used further, the connection data stored in the 
faulty peripheral assembly are preferably deleted. 

According to the present invention, signaled communications links can be 
maintained with the same reliability as permanent communications links, which 
may be unstable in the same way as the signaled communications links after the 
occurrence of the fault, or can no longer be maintained owing to the fault. 
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The present invention can also be used in other communications system, 
for example in STM (Synchronous Transfer Mode) communications systems. 

The term peripheral assembly means an assembly or unit of a switching 
device which is directly involved in the setting up and/or in the maintenance of a 
communications link. The term peripheral assemblies covers, in particular, 
interface assemblies (Line Interface Cards LIC), which form an interface to 
transmission lines outside the switching system, multiplexer units (for example 
Statistical Multiplexing Units SMU) which connect a number of interface 
assemblies to a switching network, switching networks (ATM Switching Networks 
ASN) which produce the correct output from a number of possible outputs in 
response to signals arriving at them. In particular, the assemblies have a large 
number of elements which carry out functions on the assembly, but at least a 
memory area for storing the connection data and an element which is directly 
involved in the communications link. 

In a communications system, the term switching device means a device 
which allows various switching-system-external and/or switching-system-internal 
transmission paths or transmission lines to be connected to one another or to be 
enabled for the purposes of setting up a communications link. 

The term communications link means a link for connection of any desired 
type via which signals can be transmitted within the communications system or 
beyond the boundaries of the communications system. 

The connection data are preferably stored in a memory device which is 
central for the number of peripheral assemblies, before the fault occurs. In 
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particular, the memory device is part of a central switching computer of the 
switching device. In this case, the switching computer may, for example, update 
that copy of the connection data which is stored in its memory device whenever it 
informs the active peripheral assembly of changes which relate to the connection 
data. 

However, the central memory for the connection data for a number of 
peripheral assemblies has the advantage that one common memory unit or 
memory device is sufficient, and that the data administration can be carried out in 
an effective manner. 

In one development, a redundant passive peripheral assembly, in which 
the connection data are stored in a redundant manner, is provided for the active 
peripheral assembly. In contrast to the prior art, the passive peripheral assembly 
is used to store a set of connection data which is just as up-to-date as that in the 
active peripheral assembly. This firstly creates the possibility simply of switching 
over to the passive peripheral assembly after the occurrence of the fault in the 
active peripheral assembly while, on the other hand, it is possible to transmit the 
connection data from the passive peripheral assembly to the active peripheral 
assembly, for example if the connection data stored in the active peripheral 
assembly are faulty, or there is a possibility of such data being faulty. 

If a fault occurs in the software of the active peripheral assembly, the 
connection data which are stored elsewhere in a redundant manner can be 
transmitted, in a preferred manner, to the peripheral assembly which is still active 
after the occurrence of the fault. Faults in software covers not only faults in 
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programs, but also faults in stored data to which access can be made while a 
program is running. 

In many fault situations, continuation of operation of the active peripheral 
assembly represents the fastest and most reliable option for maintaining stable 
communications links without considerable interruptions. Mostly, hardware 
settings still exist in the active peripheral assembly in order to maintain a 
communications link after the occurrence of the fault. This is preferably checked 
after the transmission of the connection data stored elsewhere in a redundant 
manner, or at least after transmission of some of these connection data items. 

During the check it is also, for example, possible to confirm whether the 
connection data stored elsewhere in a redundant manner have been changed as 
a consequence of their having been updated in the meantime, so that 
corresponding corrections or changes are required to the hardware settings. 
One possible reason for this occurs when a message that the communications 
link is intended to be ended arrives at a central switching computer in the 
meantime. 

Connection data to be transmitted remains stored at the other location, 
that is to say they are transmitted in the form of a copy. This also applies to 
situations in which, after the occurrence of the fault, previously active peripheral 
assembly become passive and a redundant assembly is used as the active 
peripheral assembly, to which the connection data stored elsewhere in a 
redundant manner are transmitted. Thus, it is possible to maintain stable 
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communications links in particular when hardware faults occur in the previously 
active peripheral assembly. 

Transmission of the connection data to the peripheral assembly which is 
active after the occurrence of the fault is interrupted, or is not started until later, in 
order to allow the setting up of new communications links. In this case, 
expediently, the connection data to be transmitted are transmitted in blocks to the 
active peripheral assembly. One major advantage of this development is that, as 
soon as it is confirmed which peripheral assembly will be taking over or 
continuing the active operation after the occurrence of the fault, new 
communications links can be set up, and in this case it is possible to use the 
same method as that for fault-free operation. 

The fault reversion according to the present invention can also be carried 
out in a corresponding manner for other types of peripheral assemblies for a 
switching device. 

With regard to the apparatus, the central control unit of the switching 
device has a data memory in which connection data can be stored from signaled 
subscriber connections which are switched via the associated peripheral 
assemblies, and in that a transmission unit is provided for reading and 
transmitting the connection data to the associated peripheral assemblies. 

Although modifications and changes may be suggested by those skilled in 
the art to which this invention pertains, it is the intention of the inventors to 
embody within the patent warranted hereon all changes and modifications that 
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may reasonably and properly come under the scope of their contribution to the 
art. -- 
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{Description} [Substitute Specification:] 

{Fault r e vorsion in a switch i ng d e vice of a communications system} [- - METHOD AND 

APPARATUS FOR FAULT REVERSION] 
{Tho invention ro l atos to a m e thod } [IN A COMMUNICATIONS SYSTEM SWITCHING 
DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention pertains to a method and apparatus] for reversion of a fault in 
an active peripheral assembly of a switching device in a {commun i cation s s y s t e m, in particular 
}[communi-cations system. In particular, the present invention pertains to a method and 
apparatus for reversion of a fault in an active peripheral assembly of a switching device] in 

an ATM (Asynchronous Transfer Mode) communications system {, in wh i ch at le ast on e signal e d 
cemmu fH oations link is sw i tch e d via th e activ e p e r i ph e ra l ass e mbly, and in which connection data 
for tho communications l ink ar e stor e d in th e act i vo peripheral ass e mb l y in ord e r to handl e th e 
communications link. The inv e nt i on furth e rmor e r ol ates to a sw i tching d e v i c e for a 
communications system, i n particular for an ATM communications syst e m, hav i ng a centra l 
contro l unit for controlling a numb e r of a ss ociat e d p e riph e ral a sse mbli e s via wh i ch 

Discussion of the Related Art:] 

It is known in switching devices of communications systems for communications links to 
be switched via peripheral assemblies of a switching device, that is to say to handle the 
communications links with the aid of hardware components of the peripheral assemblies, in 
particular to set up, to maintain and to end such links. Furthermore, it is known for a number of 
peripheral assemblies to be controlled via a central switching-internal computer. The central 
computer transmits, in particular, signals relating to the setting up and clearing of communications 
links, to the peripheral assemblies. 

From ATM communications technology, it is known for permanent and signaled 
communications links to be set up and to be maintained. The permanent communications links 
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are normally set up and maintained over lengthy time periods by the operator of a 
communications system. Permanent communications links are subject to particularly stringent 
reliability requirements. 

Signaled communications links are produced on request by the operator or by a user of 
the communications system and, as a rule, are maintained for shorter time periods than the 
permanent communications links. For example, a signaled communications link is ended when a 
telephone handset is placed on the rest. A typical feature of a signaled communications link is 
that it is left to the communications system to decide which chain of a number of possible physical 
path elements for transmission of communications signals will be set up for the signaled 
communications link. 

{It is furthermor e } [Furthermore, it is ]known for signaled permanent communications 
links to be set up and {to b e } maintained over a similarly lengthy time period as permanent 
communications links. Signaled permanent communications links are subject to similarly 
stringent reliability requirements as [are] permanent communications links. In contrast to 
permanent communications links, the operator or a user of {the} [a signaled permanent 
communications link] communications system specifies only some of the nodes in the 
communications system and/or only some of the physical transmission sections, via which the 
communications link is intended to be set up {, wh e n} [. 

Apart from this,] setting up [of] a signaled permanent communications link {. Apart from 
this, th e sotting up of a signaled porman e nt communications l ink} is left to the communications 
system. As in the case of signaled communications links {as w e ll} , signaled permanent 
communications links require additional connection data and/or connection data of a different 
type to be stored, in comparison with the data for permanent communications links, in order to 
handle the communications links. 

In order to allow faults in an active peripheral assembly to be reversed, {it i s known for} 
redundant peripheral assemblies and/or redundant transmission paths [need] to be provided. If a 
peripheral assembly or a transmission path fails, the communications link or {the 
commun i cations} links {is or} are routed to the redundant peripheral assembly and/or 
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transmission path, in this case, a distinction is drawn between different types of redundancy. For 
example, peripheral assemblies may have so-called 1+1 redundancy or 1:N redundancy. 

In the case of 1+1 redundancy, a passive peripheral assembly is provided for an 
individual active peripheral assembly and is available exclusively as a standby assembly for that 
active peripheral assembly. In consequence, the passive, redundant assembly may contain 
essentially the same hardware and software settings as the active assembly. In practice 
however, the software settings in particular, {that is to s ay, for e xampl e , th e } [such as] 
connection data stored in the assembly, change at short time intervals. The software for the 
passive, redundant assembly is thus not reliably at the latest standard, so that it is not possible to 
switch over from the active assembly to the passive assembly without updating the software 
and/or the connection data. [ 

] Furthermore, there is no assurance that the same hardware settings would exist at the 
same time in both assemblies. For this reason, loss of all the signaled communications links 
must be expected if it is also possible for some of these signaled communications links to be 
maintained. 

{Furth e rmor e } [Therefore], when switching over from an active transmission path to a 
1 +1 redundant transmission path, it may be necessary to switch a number of peripheral 
assemblies which each have 1+1 redundancy. This increases the probability that the majority, or 
all the signaled communications links, will be lost. 

In the case of 1 :N redundancy, there is only one joint redundant assembly where the number of 
assemblies is N > 1 . Presets in the redundant assembly, which speed up switching from one of 
the N active assemblies to the redundant assembly, which ensure that existing signaled 
communications links are maintained, thus cannot be carried out, or can be carried out only to a 
limited extent, according to the known method. 

When software faults occur in an active peripheral assembly, ( i t is known for} the entire 
assembly [may need] to be reset and {to - b e} restarted. In the process, all the connection data 
for signaled communications links are deleted, so that all these communications links are 
terminated. 
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ft-mv ontion i s bas e d on tho obj e ct of sp e cifying a method for r e v e rs i on of a 
fautt-i n an a ctive p o riphera l assembly of th e typo mention e d initially, in wh i ch st a b le 
s i gnal e d communications l i nks can bo r e l i ably maintained aft e r tho occurrenc e of th e fault. 

A-f urthor object of th e invention i s to sp e cify a corr e sponding sw i tching d evteer 
Tho obj e cts are respectiv e ly ach i ev e d by a m e thod having tho features of claim 1. and by 
an apparatus hav i ng the f e ature s of c l aim 10. Developments are th e subj e ct n 
d o p o nd o nt c l a imsr 

With regard to th e mothod. the conn e ction data for th e at l e ast on e communicatioi 
wkieh data ar e storod in tho activ e por i ph e ral assembly, a r e also stor o d o lsew fa 
r e dundant mann e r. Aft e r th e occurr e nco of th e fault, th e connection data which ar e stor ed 

e ls e where in a r e dundant manner ar e us e d i n order to continu e to hand le th e 
comm unications link. Tho storage of two up - to - dat e s e ts of connection data e nsures that 

the- connootion data are sti l l availab l e, at least once, after tho fa i luro or after-the 
occur rence of tho fau l t in tho active per i pheral assembly. Provid e d th o redundant set of 
connection data, or at l e ast one of tho redundant s e ts of connect i on data, is or ar e 
undamaged aft e r th e occurr e nce of the fault, tho undamaged data s e t can b e u sed-to 
continue to handlo the communications l i nk. It i s thus possible to maintain th e at loast on e 
signal e d communications link, provided it is still stabl e after th e occurrence of th e fault. In 
ordor to procludo tho po s sibi l ity of tho s et of data which i s storod in tho faulty poripheral 

com munication s link wh e n it is used further, th e connect i on data stor e d in tho faulty 
p eripheral assembly are preferably del eted 
The-me thod according to tho invention has th e advantage that s i gnal e d c 
tiflfes- can bo maintained with tho sam e reliability a s-pet 
whtGh- mav bo unstable in the samo way as th e signaled communication s links aft e r -4he 

occurr e nc e of th e fault, or can no longer b e maintain e d owing to th e f aufc 
Tho torm poriph e ral assomblv moans an assomblv or unit of a switching d e v ico which is 
dir e ctly invo l v e d in tho s e tt i ng up and/or in th e maintenanc e of a commun ications link^Bte 
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term-pe ripheral assombli e s cov e rs, i n particular, int e rfac e assomb l ios (Lino Interfac e 
Cards L I C). which form an interface to transm i ss i on l in e s outsido tho switching sy stem^ 
mu l tip l exor un i te (for oxamplo Stat i stica l Multip l exing Unite SMU) which connoot a number 
of interfac e ass e mb l i e s to a switching network, switching n e tworks (ATM Sw itching 
Networks ASN) wh i ch produc e th e corr e ct output from a number of possible outputs -m 
r e spons e to s i gna l s arriv i ng at th e m. In particu l ar, th e ass e mbli e s hav e a ten 
olements which carry out functions on th e ass e mbly . 

storing th e connection data and an e l ement which is dir e ctly involv ed-ln-the 
communications link. Th e invent i on can also bo used in other communications system, for 
examp le in STM (Synchronous Transfer Mode) communications svst e m sr 



to-a-co mmun i cations syst e m, the term switching dovico moans a de vtoe-v 
var i ous switch i ng - svstem -e xtornal and/or sw i tchino - svst e m - int e rnal transmission paths or 
transm ission l ines to b e conn e ct e d to on e anoth e r or to b e e nabled for tho purpos es-of 

s e tt i ng up a communicat i ons link. 
The t e rm commun i cations li nk m e an s a l i nk for conn e ction of any desir e d type via -which 
signa l s can b e transmitted within th e commun i cations system or b e yond th e b 



The-ee nncotion data ar e preferably stored in a memory devic e whic h-* 
number of p e r i ph e ral assembli e s, befor e th e fault occurs. In part i cular, th e-n 
i s part of a central s witch i ng comput e r of the switching d e vice. In this c a s e , th e switch i ng 
comput e r may, for e xamp l e, update that copy of th e connection data which is stor e d i n-its 
mem ory dovice whenever it informs th e activo p e riphera l assembly of chang e s w hich 

relate to th e conn e ction oatav 
However, on th e othor hand, as we ll , th e centra l memory for th o conn e ction data for -a 
mtmfee r of p e riph e ra l assembli e s has th e advantag e that on e common m emory unit-or 
momorv dovice is suffici e nt, and that tho data adm i n i stration can be carried out in an 
effect i v e manner. 
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te-one-d ovolopm e nt. a redund a nt passive poriphoral assomblv. i n which th e-€ 
data are stored in a redundant manner, i s prov i ded for tho act i ve periph e ra l a s somblV r4ft 

contrast to the prior art, the passive peripheral assomb l v i s used to s tor e a -set-of 
conn e ction data which is just as up - to - date as that in th e act i ve p e ripheral ass e mbly. Th i s 
f i rstly croatos th e possibil i ty s i mply of switching ov e r to th o pas si v e p e riph e ral assembly 
after th e occurr e nce of the fau l t in th e activ e p e ripheral ass o mblv wh il e, on th e other h a nd r 
it is pos sibl e to transmit th e conn e ction data from th o passive peripheral a s s e mb l y to th e 
activ e periph e ral assomblv. for oxamplo if the connection data stored in th e activ e 
por i phoral ass e mbly are faulty, or thero is a possibility of such data bo i ng fau l ty. 
tf-a^au tt occurs in tho software of th e act i ve periphera l assomblv. tho co nnoction data 
whieh- arc stored elsewher e in a redundant mann e r can b e transmitt e d, in a proferr ed 
maim er, to th e poriphoral assomblv which is still activo after tho occurronc o of th o fault. 
Eault&i n software covors not only faults in programs, but also faults in s tored data-te 
;an bo mad e whil e a program is runn i ng. 



In many fault situat i ons, cont i nuation of oporation of th e activ e p e rip 
repres ents th e fast e st and most r e liable option for ma i ntaining ^^ 
l i nks without considorablo i nterruptions. Mostly, hardware settings still e xist i n tho ac tive 
p o riphoral ass e mbly in ord e r to maintain a communications link afte r tho occurrence of 
th e fault. This is pr e ferab l y checked aft e r tho transmission of th o connoction data stored 
o l sowhero i n a redundant manner, or at least after transmission o f some of -these 
connection data items. During th e chock i t i s also, for exampl e , poss i ble to o onfirm 
whoth e r tho connoction data stor e d olsowhero in a redundant m afu 



as a conseou e nc o of th e ir having b ee n updated in th e m e ant i m e . so 4hat-< 
corrections or changos ar e r e guirod to the hardwar e sottinos. O no possiblo roason for-4hte 
occurs when a m e ssag e that the communications l i nk is i nt e nded to b e e nd e d arrives at a 

centr a l switching computer in tho moantim e . 
I n ono preferred refinement of tho method, tho connoction data to b o transmitted remain 
stored at the other locat i on, that is to oav thev are trans mitted in tho form of a copy. This 
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i li o s in particular to th e s i tuation in which. aft < 



of tho fault. -the 



previo us l y activ e periph e ra l ass e mb l y b e com e s passiv e and a redundant ass e m bly-is 
us e d as tho active peripheral assemb l y, to which tho connection data stored e l s e wh e r e in 
a redundant m a nn e r ar e transmitt e d. This m e thod v a riant mak e s it possibl e to m aintain 
stable communicat i ons links in particular wh e n hardwar e faults occur in th e previo usly 
act i v e p e riph e ral ass e mb ly^ 
In-o n e particularly pr e f e rr e d d e ve l opment of th e m e thod, th e transmission of th e 
connect i on data to th e p e riph e ral ass e mbly which is activ e aft e r th e occurrenc e of th e 
feu4t4s interrupted, or is not start e d until lat e r, in ord e r to a l low the s e tting up ef-new 



communications links. In th is-6 



> ction data to be transmitt e d ar e 



transm itt e d in blocks to the active p e ripheral assemb l y. On e major adv a ntag e o f-this 
dev el opm e nt is that, as soon as it is confirm e d which p e riph e ral ass e mbly will b e t a k ing 



r continuing th e act i v e op e ration aft e r th e-e 



a of th e fault r 



l ications links can b e set u 



i this c 



9 it is possibl e to u 



e-the-s 



me thod as that for fault - fr ee op e ration, 
With r e gard to th e a ppar a tus, th e obj e ct of the inv e ntion as stat e d abov e is achiov e d -in 
that-t h e c e ntral contro l unit of th e switching devic o has a data momorv in whi ch 



conn e ct i on data can b e stored from signal e d subscrib e r conn e d 
v i a tho associat e d periph e ra l ass e mbl ie s, and i n that a transmission unit is provid ed-fer- 

Advantag e s and d e v e lopments r e sult from the abov e d e scription of the m e thod acco fding 
to th e i nv e ntion, and its d e v e lopm e nts, 
Exe mplary o mbod i m e nt s of th e inv e ntion will now b e d e scrib e d with r e f e r e nc e to the 
attach e d dr a wing. How e v e r, th e invention is not limit e d to th e s e e 



a of th e draw i ng, which ii 



a switching d e vic e hav i ng two 1 * 1 redundant interface) as se mbli e s during rovorsio n-ef-a 
fault. 



Th e- switch i ng d e vice EXC (shown in Figur e 1) of a communicat i on s system} [SUMMARY 
OF THE INVENTION 

It is an object of the invention to provide a method and apparatus for reversion of a 
fault in a communications system. 

It is another object of the invention to provide a method and apparatus in which 
stable signaled communications links in a communications system can be reliably 
maintained after the occurrence of a fault. 

It is a further object of the invention to provide a method and apparatus for 
specifying a corresponding switching device in a communications system after the 
occurrence of a fault. 

It is an additional object of the invention to provide a method and apparatus in an 
ATM (Asynchronous Transfer Mode) communications system in which at least one 
signaled communications link is switched via an active peripheral assembly after the 
occurrence of a fault. 

It is yet another object of the invention to provide a method and apparatus in which 
connection data for communications link on a communications system are stored in an 
active peripheral assembly. 

It is yet a further object of the invention to provide a method and apparatus for an 
ATM communications system having a central control unit and a number of associated 
peripheral assemblies via which communications links can be switched. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a switching device according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a switching device EXC having two 1+1 redundant interface 
assemblies according to the present invention. 
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The switching device EXC] has two interface assemblies LICI, LIC2 which are 1+1 
redundant with respect to one another. A large number of communications links are set up, 
maintained and/or ended via the respective active interface {as se mbly} [assemblies] LICI, LIC2. 
For this purpose, connections {(which ar e } [(]not shown) of the interface assemblies LICI, LIC2 
{are conn e ct e d} [is made] to external subsections {(wh i ch ar e li k e wis e } [(]not shown) of 
transmission lines for transmission of communications signals. [ 

]Within the switching system, the [active] interface assemblies LIC1 , LJC2 are 
connected to additional assemblies {(which ar e also} [(]not shown) of the switching device EXC. 

{Th e commun i cation s } [Communications] signals arriving at and/or departing from the 
active interface assembly LICI, LIC2 can be transmitted on defined sections of communications 
lines via these assemblies, for example[,] multiplexer assemblies, switching network assemblies 
and other interface assemblies. 

{Th e fau l t r e ver s ion d e scr i b e d in the following t e xt can also b e carr i ed out i n a 
corr es ponding mann e r for th e s aid typ es and furth e r typ es of p e riph e ral ass e mblies for a 
sw i tching d e vic e . In a fir s t e x e mplary e mbodim e nt for fault r e v e rsion, } [ln a first type of fault 
reversion, let's say] a software fault has occurred in the peripheral assembly LIC2. In order to 
circumvent the fault, the interface assembly LIC2 is reset, and all the data {that are not} stored in 
permanent memories {a*e} [is] lost. 

This effect is desirable since it ensures that faulty data are deleted. The effort for precise 
localization of faulty components of data which are not faulty overall is generally considerably 
greater than this. 

After {the} resetting of the interface assembly LIC2, basic data are first of all transferred 
or transmitted from a database manager DBMS of a central switching computer MP to a database 
CDB of the interface assembly LIC2. In the process, it is possible to transmit, in particular, data 
for programs which are used to carry out the functions of the peripheral assembly LIC2. 
Alternatively or additionally, a permanent memory, for example an {FEPROM} [EEPROM], is 
provided in the peripheral assembly LIC2, in which program data are stored and from which, after 



10 



resetting, data are copied to a volatile memory, for example a RAM, which contains the database 
CDB. 

{It ha s a l r e ady b e en proposed that, i n m e thod s t e p a, d a ta be tran s mitt e d from 
p e rm a n e nt communicat i on s link s to th e int e rfac e a s s e mbly LIC2 which are} [The method steps 
of the present invention for reversion of a fault in an active peripheral assembly LICIor 
LIC2 of a switching device EXC in a communication system include, switching at least one 
signaled communications link via the active peripheral assemblies LIC1, LIC2, storing 
connection data for the communications link in the active peripheral assemblies LIC1, 
LIC2 in order to handle the communications link, and transmitting to the active peripheral 
assemblies LIC1, LIC2 connection data stored in a switching data manager RHS after 
occurrence of the fault. 

The data manager RHS is central to a number of peripheral assemblies LIC1, LIC2, 
and the connection data held by the memory devices RHS is] stored in a redundant manner[. 

According to the method of the present invention, transmission of the connection 
data can be interrupted or started at a later time, in order to allow the setting up of new 
communications links. 

Data is transmitted from permanent communications links to the interface 
assembly LIC2 which are stored in a redundant manner] in the central switching computer 
MP. { I t is al so known, onc e method stop a has b e en carri e d out, for hardwar e } [Hardware] 
settings relating to the connection hardware ASIC of the interface assembly LIC2 {te} [can] be 
checked for consistency with the data of the permanent communications links, and for any 
corrections which may be necessary to the hardware settings to be carried out. The connection 
manager COH of the interface assembly LIC2 is involved in this activity, in that it reads the data 
from the database CDB and carries out the appropriate test steps. 

{Now, i n method stop b, conn e ction} [Connection] data, which are stored in a redundant 
manner in the central switching computer MP, for the signaled communications links are 
transmitted to the interface assembly LIC2, which is being or has been maintained with the aid of 
the connection hardware ASIC in the interface assembly LIC2. 
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In the process, it is possible for individual signaled communications links, or for a number 
of signaled communications links, to be interrupted or terminated as a result of the fault which has 
occurred. {In m e thod step b, a } [A] switching data manager RHS in the central switching 
computer MP transmits the connection data for the signaled communications links to the 
connection manager COR in the interface assembly LIC2. In the process, the connection data 
are transmitted in data blocks of predetermined length. It takes the connection manager COH a 
period of 5ms, for example, to receive a data block, with connection data being received for about 
30 signaled communications links for the interface assembly LIC2. [ 

]After reception of the data block, the connection manager COH starts to check the 
hardware settings of the corresponding communications links, which are carried out in the 
connection hardware ASIC ((m o thod stop d)} . It takes the connection manager COH, for example, 
about half a second to read the connection data and to check them for consistency with the 
hardware settings for about 30 communications links. 

(Mothod st e p b' is carri e d out i n paral l ol w i th m e thod stop b). In method step b', th e } 
[The] connection manager COH is informed by the connection data manager RHS when a 
request to set up a new communications link is present in the central switching computer MP. 
Before the transmission of the first data block {i n - mothod stop b} , or between the transmission of 
two data blocks, the connection manager COH reacts to the request by setting up a new 
communications link on the basis of the connection data which it receives from the {conn e ction} 
data manager RHS together with the information about the presence of the request. [ 

]The new communications link may be a signaled communications link or a non-signaled 
communications link. Corresponding procedures are used in the presence of requests to set up a 
number of new communications links. In this case, the corresponding data can be transmitted 
individually or in blocks to the connection manager COH. The requests for new communications 
links preferably have priority over the checking of the hardware settings of already existing 
communications links, so that they are processed with priority by the connection manager COH. 
Furthermore, however, a time interval of predetermined length is preferably provided after which, 
at the latest, the connection manager COH again receives connection data from existing 
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communications links, or continues with checking the hardware settings of communications links 
whose connection data it already has. {For e xample, during} [During] operation of 
communications systems in practice, it is accepted that the setting up of requested new 
communications links in a peripheral assembly will be delayed by around 500ms. [ 

]As described above, the connection data for approximately 30 already existing 
communications links {, for e xampl e ,} can be read and the corresponding hardware settings 
checked within 500ms. The checking of the hardware setting is annotated in Figure 1 by the 
reference symbol d, and the resetting of communications links in the connection hardware HSIC 
is annotated by the reference symbol d'. 

Before, during and after reception of connection data for already existing communications 
links and/or reception of connection data of communications links to be set up as new, a start 
pulse for a time-interval measurement for connection-duration-dependent charges is in case 
issued, in a development of the invention. If the connection manager COH has the respective 
connection data for such a communications link, it sends the start pulse to the charge meter TM 
which is provided in the interface assembly LIC2. The transmission of the charge-meter start 
pulse for already existing communications links is illustrated as method step c, and the 
corresponding transmission of a start pulse for a communications link which is to be set up as 
new is shown as method step c\ 

In {yet} another {d e velopment of th e ex e mplary} embodiment described with reference to 
Figure 1 {for th e m e thod according to th e inv e ntion} , the central switching computer MP transmits 
a request to the connection manager CON to terminate an existing communications link {, in a 
m e thod s top (which is not shown) aft e r m e thod s t e p a. How e v e r, in th e d e v e lopm e nt of th e 



However, ]the charge-meter start pulse according to method step c has not yet been 
transmitted from the connection manager CON to the charge meter TM at this time. The 
connection manager COH thus does not confirm the request, and does not act on this request 
either. This ensures that the charge meter TM can determine the connection-duration-dependent 
charges correctly and does not receive a charge-meter stop pulse before receiving a charge- 
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meter start pulse for an existing communications link. Since the central switching computer MP 
have not received any confirmation from the connection manager COH, it repeats the 
transmission of the request to terminate the communications link, preferably at time intervals 
which are fixed in advance. In the meantime, for example between the first and the third 
transmission of the request, the connection manager COH will have received the connection data 
for the relevant communications link, and will have sent a corresponding charge-meter start pulse 
to the charge meter TM. [ 

]This {thu s } acknowledges the third request with a confirmation, sends a charge-meter 
stop pulse to the charge meter TM, and terminates the communications link by making 
appropriate hardware settings in the connection hardware ASIC. 

In the { e xomplary e mbodim e nt} [embodiments] described so far, it has been assumed 
that there has been a software fault in the interface assembly LIC2. The same method, together 
with its development^ can {, how e ver,} be applied, for example, to a situation in which a 
hardware fault has occurred in the previously active interface assembly LICI and the 1 +1 
redundant interface assembly LIC2 has taken over the active function from the interface 
assembly LICI. Furthermore, {th e sam e r e fin e m e nts of} the method can be used in situations in 
which there is no redundant component or in which 1:N redundancy exists. Overall, a universal 
method is thus available for reversion of a fault in an active peripheral assembly in a switching 
device, which allows all those communications links which are stable after the occurrence of the 
fault to be maintained while having to accept, at worst, only short interruption times. Furthermore, 
the universal method ensures the setting up of communications links as new with the least 
possible time delay while reliably deleting all possibly faulty data in the assembly. 

[According to the present invention, connection data for at least one 
communications link, which data are stored in the active peripheral assembly, are also 
stored elsewhere in a redundant manner. After the occurrence of the fault, the connection 
data which are stored elsewhere in a redundant manner are used in order to continue to 
handle the communications link. Storage of two up-to-date sets of connection data 
ensures that the connection data are still available, at least once, after the failure or after 
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the occurrence of the fault in the active peripheral assembly. Provided the redundant set 
of connection data, or at least one of the redundant sets of connection data, is or are 
undamaged after the occurrence of the fault, the undamaged data set can be used to 
continue to handle the communications link. 

It is thus possible to maintain the at least one signaled communications link, 
provided it is still stable after the occurrence of the fault. In order to preclude the 
possibility of the set of data which is stored in the faulty peripheral assembly being 
damaged and thus endangering the maintenance of the at least one communications link 
when it is used further, the connection data stored in the faulty peripheral assembly are 
preferably deleted. 

According to the present invention, signaled communications links can be 
maintained with the same reliability as permanent communications links, which may be 
unstable in the same way as the signaled communications (inks after the occurrence of 
the fault, or can no longer be maintained owing to the fault. 

The present invention can also be used in other communications system, for 
example in STM (Synchronous Transfer Mode) communications systems. 

The term peripheral assembly means an assembly or unit of a switching device 
which is directly involved in the setting up and/or in the maintenance of a communications 
link. The term peripheral assemblies covers, in particular, interface assemblies (Line 
Interface Cards LIC), which form an interface to transmission lines outside the switching 
system, multiplexer units (for example Statistical Multiplexing Units SMU) which connect a 
number of interface assemblies to a switching network, switching networks (ATM 
Switching Networks ASN) which produce the correct output from a number of possible 
outputs in response to signals arriving at them, in particular, the assemblies have a large 
number of elements which carry out functions on the assembly, but at least a memory 
area for storing the connection data and an element which is directly involved in the 
communications link. 
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In a communications system, the term switching device means a device which 
allows various switching-system-external and/or switching-system-internal transmission 
paths or transmission lines to be connected to one another or to be enabled for the 
purposes of setting up a communications link. 

The term communications link means a link for connection of any desired type via 
which signals can be transmitted within the communications system or beyond the 
boundaries of the communications system. 

The connection data are preferably stored in a memory device which is central for 
the number of peripheral assemblies, before the fault occurs. In particular, the memory 
device is part of a central switching computer of the switching device. In this case, the 
switching computer may, for example, update that copy of the connection data which is 
stored in its memory device whenever it informs the active peripheral assembly of 
changes which relate to the connection data. 

However, the central memory for the connection data for a number of peripheral 
assemblies has the advantage that one common memory unit or memory device is 
sufficient, and that the data administration can be carried out in an effective manner. 

In one development, a redundant passive peripheral assembly, in which the 
connection data are stored in a redundant manner, is provided for the active peripheral 
assembly. In contrast to the prior art, the passive peripheral assembly is used to store a 
set of connection data which is just as up-to-date as that in the active peripheral 
assembly. This firstly creates the possibility simply of switching over to the passive 
peripheral assembly after the occurrence of the fault in the active peripheral assembly 
while, on the other hand, it is possible to transmit the connection data from the passive 
peripheral assembly to the active peripheral assembly, for example if the connection data 
stored in the active peripheral assembly are faulty, or there is a possibility of such data 
being faulty. 

If a fault occurs in the software of the active peripheral assembly, the connection 
data which are stored elsewhere in a redundant manner can be transmitted, in a preferred 
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manner, to the peripheral assembly which is stil! active after the occurrence of the fault. 
Faults in software covers not only faults in programs, but also faults in stored data to 
which access can be made while a program is running. 

In many fault situations, continuation of operation of the active peripheral 
assembly represents the fastest and most reliable option for maintaining stable 
communications links without considerable interruptions. Mostly, hardware settings still 
exist in the active peripheral assembly in order to maintain a communications link after the 
occurrence of the fault. This is preferably checked after the transmission of the 
connection data stored elsewhere in a redundant manner, or at least after transmission of 
some of these connection data items. 

During the check it is also, for example, possible to confirm whether the 
connection data stored elsewhere in a redundant manner have been changed as a 
consequence of their having been updated in the meantime, so that corresponding 
corrections or changes are required to the hardware settings. One possible reason for 
this occurs when a message that the communications link is intended to be ended arrives 
at a central switching computer in the meantime. 

Connection data to be transmitted remains stored at the other location, that is to 
say they are transmitted in the form of a copy. This also applies to situations in which, 
after the occurrence of the fault, previously active peripheral assembly become passive 
and a redundant assembly is used as the active peripheral assembly, to which the 
connection data stored elsewhere in a redundant manner are transmitted. Thus, it is 
possible to maintain stable communications links in particular when hardware faults occur 
in the previously active peripheral assembly. 

Transmission of the connection data to the peripheral assembly which is active 
after the occurrence of the fault is interrupted, or is not started until later, in order to allow 
the setting up of new communications links. In this case, expediently, the connection data 
to be transmitted are transmitted in blocks to the active peripheral assembly. One major 
advantage of this development is that, as soon as it is confirmed which peripheral 
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assembly will be taking over or continuing the active operation after the occurrence of the 
fault, new communications links can be set up, and in this case it is possible to use the 
same method as that for fault-free operation. 

The fault reversion according to the present invention can also be carried out in a 
corresponding manner for other types of peripheral assemblies for a switching device. 

With regard to the apparatus, the central control unit of the switching device has a 
data memory in which connection data can be stored from signaled subscriber 
connections which are switched via the associated peripheral assemblies, and in that a 
transmission unit is provided for reading and transmitting the connection data to the 
associated peripheral assemblies. 

Although modifications and changes may be suggested by those skilled in the art 
to which this invention pertains, it is the intention of the inventors to embody within the 
patent warranted hereon all changes and modifications that may reasonably and properly 
come under the scope of their contribution to the art. - -] 
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Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 



Als nachstehend benannter Erfinder erklare ich hiermit 
an Eides Statt: 



dass mein Wohnsitz, nneine Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 



dass ich, nach bestem Wissen der ursprungliche, 
erste und alleinige Erfinder (falls nachstehend nur ein 
Name angegeben ist) oder ein ursprunglicher, erster 
und Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
rd fur die Erfindung mit dem Titel: 

Fehlerbehebuna in einer Vermittlungsein- 



richtunq eines Kommunikationssvstems 



deren Beschreibung 

(zutreffendes ankreuzen) 
Shier beigefugt ist. 
ID am 



PCT internationale Anmeidung 

PCT Anmeldungsnummer 

eingereicht wurde und anr 



abgeandert wurde (falls tatsachlich abgeandert). 



As a below named inventor, ! hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name, 



I believe I am the original, first and sole inventor (if 
only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



the specification of which 

(check one) 

[H is attached hereto. 

□ was filed on 

PCT international application 

PCT Application No. 

and was amended on _ 



(if applicable) 



Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, inclu- 
ding the claims as amended by any amendment refer- 
red to above. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeidung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1 56(a) von Wichtigkeit sind, 



I acknowledge the duty to disclose information which 
is material to the examination of this application in 
accordance with Title 37, Code of Federal Regula- 
tions, §1. 56(a). 



Ich beanspruche hiermit auslandische Prioritatsvor- 
teile gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen for ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der An- 
meidung liegt, fur die Prioritat beansprucht wird. 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and 
have also identified below any foreign application for 
patent or inventor's certificate having a filing date 
before that of the application on which priority is clai- 
med: 



Form PTO-FB-240 (8-83) 



Page 1 of 3 

Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 





German Language Declaration 


Prior foreign appplications 
Prioritat bsansprucht 




Priority Claimed 


198 37 216.7 Germanv 


17. Auaust V 


998 m □ 


(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 






□ □ 


(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 






□ □ 


(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem An- 
spruch dieser Anmeldung nicht in einer fruheren ame- 
rikanischen Patentanmeldung laut dem ersten Para- 
graphen des Absatzes 35 der ZivilprozeBordnung der 
Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder 
PCT internationalen Anmeldedatum dieser Anmel- 
dung bekannt geworden sind. 


I hereby claim the benefit under Title 35. United Sta- 
tes Code. §120 of any United States application(s) 
listed below and, insofar as the subject matter of each 
of the claims of this application is not disclosed in the 
prior United States application in the manner provided 
by the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the 
filing date of the prior application and the national or 
PCT international filing date of this application. 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date) 
(Anmeldedatum) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending , 
aufgegeben) abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date) 
(Anmeldedatum) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgeben) abandoned) 


Ich erklare hiermit, dass alle von mir in der voriiegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 


I hereby declare that all statements made herein of 
my own knowledge are true and that all statements 
made on information and belief are believed to be 
true, and further that these statements were made 
with the knowledge that willful false statements and 
the like so made are punishable by fine or imprison- 
ment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false state- 
ments may jeopardize the validity of the application or 
any patent issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten Pa- 
tentanwalte) und/oder Patent-Agenten mit der Verfol- 
gung der voriiegenden Patentanmeldung sowie mit 
der Abwicklung aller damit verbundenen Geschafte 
dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office connec- 
ted therewith, (list name and registration number) 



And I hereby appoint 

Messrs John D. Simpson (Registration No. 19,842) Lew is T. Steadman (TLOZ^WHIiam C. Stueber (l&4S3frP. Phillips Connor (t8,259) r -Dennis A. Gross 
(24 4irjV-Marvin Moody (16,549), Steven H. TMoll (28„982),Brett A. Valiquet (2Z,S4^«iomas I. Ross (29 ! 275) J . Kevin W. Guynn (29 J 927) J _E d ward A. Lehmann 
( 2t312tj ames D. HobaTnilZBiL Robert M. Barrert-^QJ^^ames Van Santen (16584X-J- Arthur Gross (1J,61£L_Richard J. Schwas ^M72^nd 
MelWA Robinson £1^370^ David R. Metzger (32,919 ), John R. Garrett j2L888Xall members of the firm of Hill, Steadman & Simpson, A Professional Corpo- 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone num- 
ber) 

312/876-0200 



Postanschrift: 



Send Corresponder 



HJLUSJEADMAN & S1MESON 
A^^SfeSKnaf^fporatLon 
85th FloorSearsJower^hJcajgj^^ 



Voller Name des einzigen oder urspriinglichen Erfinders: 

WO LLjSNWF^ERr-JohaWres-- 


Full name of sole or first inventor: 


Unterschrift des Erfinders/ „ Datum 


Inventor's signature Date 


Wohnsitz / / 

D-82377 EenzbsrQr- Germany 


Residence 


Staatsangehorigkeit / 

Bundesrepublik Deutschland 


Citizenship 


Postanschrift 

Karlstr. 43 


Post Office Addess 


D-82377 Penzberg 
Bundesrepublik Deutschland 




Voller Name des zweiten Miterfinders (falls zutreffend): 


Full name of second joint inventor, if any: 


Unterschrift des Erfinders Datum . 

Mm- *>vn 


Second Inventor's signature Date 


Wohnsitz f 

D-85221,nachag, Germany ^fi^p 


Residence 


Staatsangehorigkeit ' f 

Bundesrepublik Deutschland 


Citizenship 


Pfarrer Lechner Weg 4 


Post Office Address 


D-85221 Dachau 
Bundesrepublik Deutschland 





{Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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